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Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


April  24,  1947^ 

To:  Dr*  H.  P.  Barss  and  Dr*  S*  • I.cOovran , Office  of 

Experiment  Stations 

Prom:  Arthur  0.  Foster,  BPIS  & E,  Belts vi lie, ^ Maryland 

Sub  Je ct : Phy to toxic  ef  fect  of  IgT  and  other  chlorinated  hydrocarbon 


Since  our  telephone  conversation  recently  I have  finally  gotten 
around  to  writing  you  a resume  of  our  D.^T  studies*  I hope  you  will 
find  this  summary  helpful  in  formulating  ideas  to  encourage  other 
workers  to  study  this  very  important  and  complicated  problem. 

Since  DDT  has  been  demonstrated  to  be  so  hibigly  effective  as  aa  in- 
secticide this  fact  has  encourage  industrial  manufacturers  to  pro- 
duce several  basically  similiar  products*  This  effort  resulted  in 
the  fairly  r€tpid  development  of  gamma  hexachlorocyclohexane  (ben- 
zene hexachloride ) , chlordane  and  toxaphene.  The  almost  phenomenal 
efficacy  of  these  insecticides  has  been  widely  discussed  in  the 
press  and  by  work  of  mouth*  However,  the  fact  that  these  insecti- 
cides might  be  injurious  to  plant  life,  especially  as  an  accumulated 
soil  residue  after  a period  of  several  years  use  has  received  very 
little  attention  except  by  a few  investigators* 

The  phytotoxic  effects  of  all  of  these  products  have  been  under 
investigation  as  they  became  available  and  considerable  data  have 
been  accumulated  which  indicate  the  toxic  effects  of  these  sub- 
stances to  certain  crops  when  applied  to  the  plant  foliage  as  for 
insect  control  and  also  when  mixed  with  the  soil  to  simulate  an 
accumulated  soil  residue. 

The  experimental  work  has  been  divided  into  two  distinct  lines 
of  investigation:  (1)  the  application  of  DDT  to  plant  foliage 
as  for  insect  control;  and  (£)  the  application  of  DDT  and  other 
chlorinated  hydrocarbons  to  different  types  of  soils  at  different 
concentrations*  These  experiments  have  been  in  progress  for  two 
years  but  are  to  be  considered  as  exploratory  in  nature  end  re- 
sults obtained  from  them  are  not  to  be  considered  as  final  and 
conclusive  nor  should  theyvbe  used  for  establishing  any  definite 
policy  as  to  the  use  of  these  insecticides. 

These  insecticides  have  been  widely  accepted  for  application  to 
plant  foliage  for  insect  control.  Under  such  conditions  of  use  it 
was  promptly  determined  that  their  application  would  cause  injury 
to  certain  crops  under  varying  climatic  conditions.  This  type  of 
transitory  injury  is  of  little  concern  except  to  the  individual 
grower  who  happens  to  damage  his  crop. 
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Dr.  3arss-2 


I 

If  after  continuous  application  of  DPT  or  other  chlorinated  hydro- 
carbons to  plant  foliage  for  insect  control  a residue  accumulates 
in  the  soil  that  may  inhibit  plant  growth  the  injurious  effect  may 
become  permanent  and  difficult  to  remove*  It  appears  to  be  well 
established  that  all  of  these  insecticides  are  stable  and  resistait 
to  soil  microorganisms,  they  are  insoluble  in  water  and  will  not 
leach,  and  the  molecule  will  resit  any  total  disintegration* 
dowever,  experiments  conducted  under  greenhouse  conditions  do  not 
necessarily  give  results  that  would  apply  to  field  conditions* 

^>uch  results  are  only  a very  good  indication  of  what  one  might  ex- 
pect to  get  under  field  conditions.  The  results  obtained  from  two 
years  experiments  have  developed  certain  facts  that  are  hthly  im- 
portant for  use  in  outlining  future  work  for  a clearer  understand- 
ing of  the  numerous  problems  accoeiated  with  the  use  of  these  in- 
secticides. 


A,  soil  residue 
grade  of  all  of 
growth  of  many 
pressed  growth 
obvious  injurie 
grow  slower.  In 
green  color  to 


of  as  little  as  £5  lbs  per  acre  of  the  commercial 
these  insecticides  will  retard  or  depress  the 
crops  if  grown  from  the  seedling  stage.  This  de- 
is  not  necessarily  accompanied  by  any  symptoms  or 
s,  the  plants  will  look  perfectly  normal  but  only 
fact,  these  insecticides  will  often  impart  a darker 
some  crops  and  stunt  their  growth. 


DDT  appears  to  be  the  least  toxic  to  plants  of  the  chlorinated 
hydroearoons  developed  and  now  generally  and  widely  used.  The 

^r^\1oxic°th^aCi^tlr^-°D^.  to  be  considerably 

found  in  technical  grade  DDT  appear  to  contribute  more  to  the  toxi- 
city of  this  product  than  does  the  para  para  prime  DDT,  the  accepted 
insecticidal  principle.  Furthermore , there  it  considerable  suggest- 
ive evidence  that  the  manufacturing  processes  are  not  sufficiently 
uniform  to  produce  a standardized  purified  technical  grade  product. 
This  is  indicated  by  the  difficulties  encountered  in  obtaining  re- 
producible results  from  products  from  different  sources,  or  even 
different  lots  from  the  same  source. 


Gamma  hexachloroeyclohexane  and  chlordane  appear  to  be  the  most 
toxic  to  plants  of  the  group  of  chlorinated  hydrocarbon  insecticides 
tested.  Toxaphene  appears  to  be  less  toxic  than  these  two  but  more 
toxic  than  PD T*  At  the  present  time  we  do  not  have  information  as 
to  the  exact  nature  and  amounts  of  impurities  present  in  these  in- 
secticides. It  is  known  only  that  various  isomers  and  certain  im- 
purities are  present. 


Soil  type  and  character,  especially  the  amount  of  organic  material 
or  colloidal  clay  present  appear  to  be  highly  important  factors  in 
determing  the  amounts  of  these  products  that  can  be  added  to  a soil 
without  injury  to  the  germinating  seed  and  ths  seedlings  grown 
therein.  The  larger  the  amount  of  colloidal  clay  or  organic  material 
present  in  the  soil  the  greater  will  be  the  apparent  adsorption  of 
the  chlorinated  hydrocarbons  when  the  soils  are  acid.  With  adsorpt- 
ion there  will  be  less  toxicity  to  sensitive  plants. 


- >j'.v  ,.a  *i> 


-o  *1  ( r ■ ’•  c J."  ri  o ‘X  o 
§&  t ,s  I DfZjj*'  t>»  © r/6 X s m*  b 


X O 


loitao© 


* c ixoXtnoXIqxB  a.tfooixXlaoo  to^xb  II 
• r > •xc’*i  ©s ,?1 Xo - Xxfaia  ot  aao<fx©g 


’o- 


tid 


XU 


sin  u .silt  lios  ©rifr  ni 

; * 6'V  0:f©l  O?  •-•' LJ  0 J 1*  I'X)  ©£!0&©d 

)IcfaXa  eii?  o 3 o- 1 - > x *■  sasstl  e & © rtf  io  XX©  3 f Aldal^Wfl 

m<iliuy  toqtoIsi  lies  ot 


v;^;r  too'te  eoii.er  ,'iX  eU  rixt*  oi$  ;Xb-  xa 
IX©W  SJ 

it o i . f I.ra  l«y  latx  ni  ©X(l;.: loan!  cib  yaxtf  « 


..  r ■ i ) f;lot  yas  tifc©T  IIlw  ©Xir©©I©JH  exit  6 as  i 

«(  , ■.;;  , r::rxr.r,ca  seyfOriFoa-z  g,  *s^ast  r>e^os-/moo  vfa&mJt'X ©$.&•  « wrowoii 

■*,;.<  j.  >i$  • ; ot  yXoo-s  ixX.eo  itlizaai  ev.t%  y CIiBBseosn 

-xe  t to  aolteoitaJt  5003  — ^ 

. ainxi  tf©3  ot  £©©c 

-:Vt  vi n ei£  atfoal;  nlsaHoo  $©qoX©v©£  ©v^ri  s.£xi©eili©gx3 

i©ib©Co  3 not  ;(i ow  eiatirit  I ifo  ill  ©si-  lot  taxtxoc: 

_ _ t : ._;  %0  q Oilvt  r’utl.'V  £©£al©C£’3-3  3 .H  si  00*1.;  3l/01SEUfiI  ©lit  to 

*8©&X»i  J o as 


I©1 01  ©ratio  o ?rit  to  ©ism  i©q  ©rfJ 


3 & el dill  a©  to  8 xfo  1.x ©t  Hob 


\j-  v-,  -to  :rx  i/ia  aaoXold  oesxU  ©&©ri$  to  IXb  to  ©£#i{ 

•v,  . :■  : . x . '-  0 : • -o  . ..  . lo  xUv. 00  y 

10  ••:r.Ov  •.  / ■ X beia£.qaioi>tr>  yIl?£«&eo©n  to;,  si  ls«30*ic 

t 

• . ■ ,:  ;■■■/■  < ::  t.  « "U-  JOi'i 

3 


. • 

?.•.•:••.;  * bszss  yXi:5lw  Ijiib  yll  y -^roa  BaqoX ©¥©5  s&otf%EOO* 

Jp?*gag'. 

xot  0 1 ®iom  “liiOO  o«t  'j 'C  alir 


-I!/ 


~ ■ •••'♦»  -•*•  -’'«••.••  ••*  wi.i:,  :..  .L' ■Cl  al  .SXii.’C 

«o  .:  c "f;r.s  *a.?‘ •/  4 -=  • Br  ruj  «£lBq  B^rsq  fait  seol  rs&?.*  fo$  f^-iq  slxt  to  yt  ^ 

yllcsloxxu'a  : d ; -:y  ©on® ©v 

- ; M ' ' . ■■  a s ■■  ; 

©lit  yd  !>®$£w£!)nt  ax 

' H-  ' 

> ;.  i>y  c & a - : X . ; r:.  • • r ,f  ol  • 3‘>;  t ; 1 1 


JGC^  Bix; 


. _ . _ ......  v f :1c  / oy  ooTCoXilox 

:\;:  y • ;oc  'r"  j»?x;uf:o  Cdo  ' a v./zo^.y  - ,ri ;-  to  sjAi.r.i.q  ci  oi.xod 

I1'  ',,;!^lo!  ;,:  xi^n.4  ©X:c©-.t  av.^X  Bff  ot  ®i£©iiq »X?otost 


« 

-•  :•••>  - • ’-.  -,  - --  -.-.  . ...  ...  i*.  *.  . v •*'  . ^ 


X tns^ea,;  ?5-dl  t/'XJL'IpJI  to  C-C;U:  6X1.8  SI  jX.f  XU3  t&&X0  &/(£  0- 

drf  Si  II  .s©5ii>it'a®£ 

- In  o •;•:  ,)-'■.  q on  $ a ©1  i f o q 


; $mm%  aril  yllBloaes©  ^tsioaix^s  5 as  Xlo< 

yu  : to  si’to qol  yin^l;;  sc.  cl  iBoqqB  lasaoic  yjsXo  XbSIoI/o©  y#: 

; ox.r-:  z . 4 •::•  .-rii  .o-  v aoari-1  to  ©laaoiRB  ©xii 

; . . ,.";  ' "i  2"rix'  ••  ->nxy  oy  ox  vy.rU i ;sni:m. aril  ot  yiatai.  1...  ox. ; • 

OiC^'.ic  - o %*it  X - iiioXXo ft  to  Znvojsm  exit  ae ,.yx ai  orr  .xil^xerit 
a°r-qxoxl.a  ■ ao  CB, a;,3  eoo  ©c  IXIv  ^ £ril  Xio 3 Silt  fil  ^iiosoic 

~uqxo„  ao.,  oufit  6T.B  zlioi  aria  aacoyaocalyii  eri'i 

- a.rrf«  : z.  atrf  - I*  o ~ ,-■  *.  . #.  . . „ . ' y - ..  . a, . 


.&«  iRiq  *v;  "laooa  (?•  y.tx  a@sl  ©cf  1X1 


' ■-C 


Dr.  Barss-3 

In  our  limited  experience  we  have  found  that  the  change  of  the  pH 
reaction  of  the  soil  has  a very  merked  effect  on  the  apparent  ad- 
sorption of  these  chlorinated  hydrocarbons  and  on  their  toxic  effect* 
If  the  Ph  is  high  in  the  soils  we  have  used  the  compounds  will  not 
be  adsorbed  and  will  remain  toxic*  At  the  present  time  we  are  un- 
able to  explain  definitely  the  effects  of  soil  reaction  and  the 
application  of  lime  on  the  apparent  toxicity  of  these  chlorinated 
hydrocarbons. 

The  dehydrohalegenated  ( partially  decomposed  forms  of  DDT  ) forms 
of  DDT  appear  to  be  no  less  toxic  in  some  case  , or  more  toxic  to 
some  plants,  as  lima  beans  and  snap  beans,  than  the  para  para  prime 
DDT  and  the  ortho  para  prime  DDT.  Behydrohalogentation  occurs  in 
the  process  of  breaking  down  of  the  DDT  molecule  and  is  probably 
the  only  decomposition  that  occurs.  This  seems  to  indicated  that 
toxicity  to  certain  crops  can  be  expected  once  a residue  of  these 
chlorinated  hydrocarbons  is  accumulated  in  the  soil,  e hawe  re- 
sults suggesting  the  possibility  that  the  application  of  dolomitic 
lime  to  the  soil  may  dehydrohalogenate  different  forms  of  DDT,  there- 
by increasing  thdir  toxic  effects*  There  is  also  considerable  sug- 
gestive evidence  to  indicate  that  possibly  each  of  these  chlorinat- 
ed hydrocarbons  may  require  different  optimum  soil  pH  reactions  for 
optimum  toxicity  effects. 

Because  of  rather  startling  results  we  have  observed  under  our 
experimental  conditions  we  feel  it  is  imperative  that  much  careful 


Sincerely  yours. 
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